Deo 31 01 05: 17p 



Jam C. Lipscomb 



-.2 



l did 3 1 tPfifel? 2 , 6 osj , cfe 

JC14 Rec f d PCT/PTO 0 5 




FORM PTO- 1 390 (Modified) 
(REV 1 1-2000) 



US. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 

MuelIer-40 



US. APPLICATION NO. (IF KNOWN, SEE 37 CFR 1.5) 

10/03006A 



INTERNATIONAL APPLICATION NO. 
PCT7DEOO/02163 



INTERNATIONAL FILING DATE 

6 July 2000 



PRIORITY DATE CLAIMED 

7 July 1999 



ITITLE OF INVENTION 

Method for Producing Me tat Oxides Dispersiblcs in Organic Solvents [as amended] 



APPLICANT^) FOR DO/EO/US 

Frank Michael Bohnen, Katja Siepen, Karen Reitz, and Paul K. Hurlburt 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 



1. 
2. 
3. 

4. 
5. 



El 
□ 
□ 

□ 



7. IS 



8. 




9. 


□ 


10. 


□ 


11. 




12. 




Hems 


13. 


□ 


14. 


□ 


15. 




16. 


□ 


17. 


D 


18. 


□ 


19. 


□ 


20. 


□ 


21. 


□ 


22. 




23. 





This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include itens (5), 
(6), (9) and (24) indicated below. 

The US has been elected by the expiration of 19 months from the priority date (Article 31). 
A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. Kl is attached hereto (required only if not communicated by the International Bureau). 

b. □ has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. Kl is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. K) have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

An English language translation of the annexes to the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

A copy of the International Preliminary Examination Report (PCT/IPE A/409). 

A copy of the International Search Report (PCT/JSA/210). 

3 to 20 below concern document(s) or information included: 

An Information Disclosure Statement under 37 CFR 1.97 and 1 .98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 
A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C 154(d)(4). 
Certificate of Mailing by Express Mail 
Other items or information: 
Acknowledgment postcard 



Dec 31 

vs. 



01 05: 17p 



Jan C. Lipscomb 



Jew Wd rerypTo jam 



0 3 JAN 2002 



U.S. APPLICATJ 



INTERNATIONAL APPLICATION NO. 
PCT/DE00/02163 



ATTORNEY'S DOCKET NUMBER 
MuelIer-40 



24. The following fees are submitted:. 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1.482) nor 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO SI 040.00 



IS 
□ 
□ 



International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but Internationa] Search Report prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 
but all claims did not satisfy provisions of PCT Article 33(1 )-(4) , 



$890.00 
$740.00 
$710.00 



International preliminary examination fee (37 CFR 1.482) paid to USPTO 
and all claims satisfied provisions of PCT Article 33(1 )-(4) 



$100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



Surcharge of $130.00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 



□ 20 



□ 30 



CALCULATIONS PTO USE ONLY 



$890.00 



$0.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



48 



20- 



28 



$18.00 



$504.00 



Independent claims 



3 = 



x $84.00 



$0.00 



Multiple Dependent Claims (check if applicable). 



$280.00 



TOTAL OF ABOVE CALCULATIONS 



$1,674.00 



Applicant claims small entity status. See 37 CFR 1.27). The fees indicated above are 
reduced by 1/2. 



$0.00 



SUBTOTAL 



$1,674.00 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest claimed priority date (37 CFR 1.492 (f)). 



□ 20 



□ 30 



$0.00 



TOTAL NATIONAL FEE - 



$1,674.00 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31) (check if applicable). 



□ 



$0.00 



TOTAL FEES ENCLOSED = 



$1,674.00 



Amount to be: 
refunded 



charged 



is 
□ 



□ 



A check in the amount of $1,674.00 



Please charge my Deposit Account No. 



to cover the above fees is enclosed, 
in the amount of 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 
to Deposit Account No. 02-4345 A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO^-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to reviyje^37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



C. James Bushman 
Browning Bushman P.C 
5718 Westheimer, Suite 1800 
Houston, Texas 77057-5771 
Tel.: (713)266-5593 
Fax: (713)266-5169 




SIGN A 
C. James Bushman 



NAME 
24,810 



REGISTRATION NUMBER 




DATE 



:l si o ;sca «•»& 6 ^D^OTIH) g g 
J013 Rec'd PCT/PTO 0 3 JAN 2002 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
ACTING AS RECEIVING OFFICE FOR THE PCT 

In re Application of: § Attorney Docket No.: Muller-40 

§ 

Frank Michael Bohnen, Katja Siepen, § 
Karen Reitz, and Paul K. Hurlburt § 

§ 

Int'l. Appln. No.: PCT/DE00/02 1 63 § 

§ 

Int'l. Filing Date: 6 July 2000 § 

§ 

Priority Date: 7 July 1999 § 

§ 

U.S. Serial No.: To Be Assigned § 

§ 

U.S. Filing Date: Herewith § 

§ 

For: Method for Producing Metal Oxides § 
Dispersibles in Organic Solvents § 
[as amended] § 

PRELIMINARY AMENDMENT 

Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Kindly amend the above-identified application as follows: 

In the Specification 

On page 1, in lines 1-2, kindly delete the title and insert therefor the following new title: 
METHOD FOR PRODUCING METAL OXIDES DISPERSIBLES 

IN ORGANIC SOLVENTS 



On page 1, after the title and before line 5, please insert the following new heading and 
subheading: 

BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 
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On page 1, at line 10, please insert the following new subheading: 
DESCRIPTION OF THE PRIOR ART 

On page 3, at line 33, please insert the following new heading: 

SUMMARY OF THE INVENTION 

On page 4, at line 8, please insert the following new heading and paragraph: 

BRIEF DESCRIPTION OF THE DRAWINGS 
The single figure is a graph showing viscosity versus time (days) of an acetone dispersion. 

On page 4, at line 8, please insert the following new heading: 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the Claims 

Please cancel claims 1-17. 

Please add the following new claims, 18-38: 

NEWLY ADDED CLAIMS 
1 8. (New) A process for preparing modified metal oxides or metal aquoxides that are 

dispersible in organic solvents comprising: 

(I) reacting 

(A) at least metal oxide or metal aquoxide having a crystallite size of 4 to 1 00 
nm, determined by x-ray diffraction on the 021 reflex, and a particle size 
of 5 to 500 nm, determined by photon correlation spectroscopy in 
dispersion. 




-3- 



with 



(B) 



at least one organic sulfonic acid wherein 



(i) 



in case the reaction takes place in a mainly aqueous medium or in 



the absence of a diluent/solvent, the organic sulfonic acid is a 
mono-, di-, or trialkylbenzene sulfonic acid, wherein the alkyl 
residue(s) are to C 6 alkyl residue(s) and wherein the component 
(A), calculated as metal oxide, and (B) are used at weight ratios 
from 98:2 to 70:30, or 
(ii) in case the reaction takes place in the presence of an organic 
aprotic solvent or an organic protic solvent, the organic sulfonic 
acid comprises at least 14 carbon atoms and at least one aromatic 
ring, and wherein the components (A), calculated as metal oxide, 
and (B) are used at weight ratios from 98:2 to 70:30, and 
(II) drying the modified metal oxide or metal aquaoxide. 

19. (New) The process according to claim 18, characterized in that said metal oxide 
or metal aquoxide contains aluminum. 

20. (New) The process according to claim 19 wherein said metal oxide or metal 
aquoxide are selected from the group consisting of aluminas, alumina hydrates, 
aluminum silicate, Si/Al mixed oxides and mixtures thereof. 
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21. (New) The process according to claim 20 wherein said alumina hydrates are 
selected from the group consisting of boehmite, pseudoboehmite and mixtures 
thereof. 

22 . (New) The process according to any one of claims 18-21, characterized in that the 
organic sulfonic acid is a toluenesulfonic acid. 

23 . (New) The process according to claim 22 wherein said toluenesulfonic acid is p- 
toluenesulfonic acid. 

24. (New) The process according to any one of claims 1 8-21 , characterized in that the 
organic sulfonic acid has the formula R-S0 3 H, wherein R is an alkyl-substituted 
aromatic hydrocarbon residue with 16 to 24 carbon atoms. 

25 . (New) The process according to any one of claims 18-21, characterized in that the 
metal oxides or metal aquoxides and the organic sulfonic acid are brought into 
contact at temperatures from 0 to 140°C. 

26. (New) The process according to claim 25 wherein the temperature is from 0° to 
less than 90°C. 



27. 



(New) The process according to any one of claims 1 8-2 1 , characterized in that the 
metal oxides or metal aquoxides are brought into contact with the organic 
sulfonic acid for a period of time of from 30 seconds to 7 days. 
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28. (New) The process according to claim 27 wherein the period of time is from 30 
to 90 minutes. 

29. (New) The process of claim 27 conducted with stirring. 

30. (New) The process according to any one of claims 1 8-2 1 , characterized in that the 
modified metal oxides or metal aquoxides are dried by spray drying, freeze 
drying, microwave drying, drying in supercritical solvents, filtration, contact 
drying, or rotary drum drying. 

3 1 . (New) The process according to any one of claims 1 8-2 1 , characterized in that the 
modified metal oxides or metal aquoxides are dispersed in organic solvent as 
dispersions having a solids content of 10 to 35 wt%. 

32. (New) The process according to claim 3 1 wherein the solids content is from 20 
to 30 weight percent. 

3 3 . (New) The process according to any one of claims 18-21, characterized in that the 
metal oxides or metal aquoxides are taken up in an organic solvent and this 
solvent is exchanged for a second solvent. 



:1 Q Oi 3 II Dfii £» - O S ;1 7' G S! 

-6- 

34. (New) The metal oxide or metal aquoxide dispersion comprising a metal oxide 
or metal aquoxide according to any one of claims 1 8-2 1 , and a dispersant selected 
from the group consisting of 

an aprotic polar organic solvent, 

a protic, polar organic solvent having at least two carbon atoms, 
an apolar organic solvent and mixtures thereof. 

35. (New) The dispersion according to claim 34 wherein the dispersion contains an 
additive comprising at least one organic polymeric/oligomeric viscosity-adjusting 
agent. 

36. (New) The dispersion according to claim 35 wherein the viscosity-adjusting agent 
is selected from the group consisting of cellulose, a cellulose derivative, a 
polyacrylate, a polyvinyl alcohol and mixtures thereof. 

37. (New) The dispersion according to claim 36, characterized in that the dispersant 
is selected from the group consisting of a solvent-based paint, lacquer, a water- 
insoluble plastic, and mixtures thereof. 
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38. (New) A process according to any one of claims 1 8-21, characterized in that the 
modified metal oxides or metal aquoxides are processed into molded articles by 
extrusion, pelleting, or spherical drop forming processes. 
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Application as filed 

PROCESS FOR THE PREPARATION OF METAL OXIDES THAT ARE 
DISPERSIBLE IN ORGANIC SOLVENTS 

5 This invention relates to a process for preparing metal 
oxides or metal aquoxides that are dispersibl.e in organic 
solvents. The invention further relates to metal oxides 
or metal aquoxides that are modified with organic sul- 
fonic acids and can be prepared by this process. 

10 

From WO 95/12547 or German patent DH 43 37 64 3-C1, a pro- 
cess is known for the preparation of nanocryetalline alu- 
mina hydrates in boehmitic or pseudoboehmitic form that 
are dispereible in water. Water-dispersible alumina hy- 

15 drates can be obtained in this process by hydrolysis of 
aluminum alkoxides at temperatures from 30°C to 11Q°C, 
addition of an acid (monovalent inorganic or organic 
acids as well as their anhydrides) , and subsequent hydro- 
thermal aging. The resultant suspensions are suitable for 

20 example for coating materials, such as glass, metal, or 
plastics, as well as for producing high-strength catalyst 
supports, pure-phase mixed oxides, or after conversion to 
the a-form, for producing high-performance abrasives. The 
water-dispersibility of those alumina hydrates, which are 

25 not difipersible in organic solvents, is a disadvantage 
for certain applications, such as weather-resistant ex- 
terior coatings. For certain applications, aluminas that 
are dieipersible in organic solvents but not in water are 
of interest. 

30 

The aluminas prepared by some of the processes known in 
the art are dispersible in dilute acids and waiter, and 
some of these aluminas are dispersible in short-chain 
alcohols, such eta nietnanoi and ethanol . They are not 
35 dispersible in organic aprotic solvents. 
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Colloidal alumina solutions in organic solvents are des- 
cribed for example in DE 41 16 522 -C2 as well as by R , 
5 Na£ and H. Schmidt ("Formation and Properties of Chelated 
Aluminum Alkoxides" in H. Hausner, G. Messing, s. Hirano 
(Eds,) "Ceramic Powder Processing" , Deutsche Keramische 
Gesellechaf t , Cologne, 1969) . According to sa.id publica- 
tion, the alumina hydrates obtained by hydrolysis of alu- 

10 minum alkoxides" in an organic solvent and in the presence 
of a p-diketone compound can occur as colloids in the 
solvent. However, the colloidal solutions deecribed there 
are only (meta) stable in the organic solvent at high 
dilutions. Only for isopropanol as a solvent has it been 

15 experimentally proven that the solutions are in fact col- 
loidal ones. Experiments have shown that after removal of 
the solvent, the colloidal particles prepared by said 
process cannot be redispersed. 

20 Prom ACT 200149 a process is known for the preparation of 
various inorganic oxides and hydroxides that can be dis- 
persed in mineral oils. For this purpose, inorganic 
oxides or hydroxides are subjected to grinding in a ball 
mill in the presence of a surfactant: and a mineral oil as 

25 the ca crier fluid. As surfactants, organic sulfonic acids 
are cited among others. The surfactants are added to the 
composition in quantities of 0 . 5 to 3 wt%. 

In US 5,018,172, a process is described for the prepara- 
30 tion of aluminum hydroxides that are dispersible in non- 
polar, high-molecular organic solvents, such as mineral 
oils, in said process, aluminum alkoxidee in a volatile 
organic solvent are hydroly2ed by contact with an organic 
sulfonic acid, such as postdodecylbenaenesulf :mie acid in 
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a viscous organic carrier fluid. After hydrolysis, the 
volatile organic solvent is removed and an aluminum 
5 hydroxide dispersed in a viscous organic carrier fluid, 
such as xylene, remains. 

A similar process ia described in US 3,867,2 96, wherein a 
high-niolecular- organic sulfonic acid in a viscous organic 
10 carrier fluid "is added to alumina hydrates in a volatile 
organic medium. 

US 4,076,638 and US 4,123,231 describe variants of this 
process. According to US 4,076,63 8, a carboxylic acid is 
15 used in parallel, while the viscous organic carrier fluid 
is dispensed with. According to US 4,123,231, an aqueous 
mineral acid is used in addition to the organic sulfonic 
acid. 

2 0 The processes described in the aforementioned U.S. pa- 

tents have in common that substantial amounts of organic 
sulfonic acids must be used compared to the amount of 
alumina hydrate. In addition, organic solvents are re- 
quired for the preparation of dispersible alumina. 

25 

According to AU 2 0014 9, mineral oxides are taken up in 
highly viscous mineral oils having a high solids content 
and then are dispersed in mineral spirits at high dilu- 
tions with a low solids content. However, these are no 
30 real colloidal solutions. 

After drying, the products obtained by the aforesaid pro- 
cesses are no longer dispersible in organic solvents. It 
ia the objoat of tho pveocnt invention to provide dis- 

3 5 persible metal oxides/metal aquaxidea. It is a further 
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object of this invention to provide a process for pre- 
paring such products, which does not have the disadvan- 
5 tagee of the prior art and, for example, doesi not require 
organic solvents for their preparation. These* problems 
are sclved by the subject matter of the invention. 

The subject matter of the present invention i& a process 
10 for preparing .metal oxides or metal aquoxideEi, especially 
alumina hydrates that can be dispersed in protic or apro- 
tic organic solvents. Said products can be obtained by 
reaction of 

(A) one or a plurality of metal oxide (s) /metal aqu- 

15 oxide (a) having a crystallite size of 4 to 100 nm, 

preferably 6 to 2 0 nm (determined by x-ray diffrac- 
tion on the 021 reflex) and a particle size of less 
than 1,000 nm, preferably 5 to 500 nm, most prefer- 
ably 20 to 100 nm (determined by photon correlation 

20 gpectroacopy (PCS) in the suspension prior to dry- 

ing, for example during the production process) 

(B) one or a plurality of organic sulfonic acid(s), 
where 

(i) in case the reaction takes place In a largely 
25 aqueous medium or in the absence of a dilu- 

ent, the organic sulfonic acid is a mono-, 
di-, or trialkylbenzene sulfonic acid, where- 
in the alkyl residue (s) is (are) C x to C fi al- 
kyl residues, preferably Ci to C 4 alkyl real-" 
30 dues, and mono-Ci-alkylbenzene sulfonic acids 

or mono-c 3 -alkylbenzene sulfonic a.cids are 
preferred, or 
ii) in case the reaction takes place ;.n the pre- 
sence of an organic aprotic solvere or an 
35 organic protic solvent, the organic sulfonic 
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acid haa at least 14 carbon atoms, preferably 
at least 16, and at least one arcmatic ring, 

5 

wherein the components (A) , calculated as metal oxide, 
and (B) are used at weight ratios from 98:2 to 70:30, 
preferably from 95:5 to 80:20. Suitable orgar.ic protic 
solvents according to (ii) are for example alcohols, pre- 

10 ferably C 2 to .C* alcohols. Suitable aprotic solvents 

according to (ii) are for example aromatic hydrocarbons, 
such as toluene. In case the reaction is carried out in 
the presence of a largely aqueous medium, it is preferred 
that the organic sulfonic acid be soluble in the largely 

15 aqueoue medium. 

Preferred embodiments are the subject matter of the sub- 
claims . 

2 0 The solvents used as dispersants according tc the inven- 

tion are: 

(I) aprotic polar organic solvents 

(II) protic polar organic solvents having at least two 
carbon atoms, or 

25 (III) nonpolar organic solvents. 

Suitable aprotic polar organic solvents (I) include 
,ketone.a, ethers, and esters, such as acetone, tetrahydro- 
furan (THF) , methyl ethyl ketone, polyol ester, 1,6- 

3 0 hexanedioldiacrylate, and dime thylsulf oxide (OMSO) . 

Suitable protic polar organic, optionally high-molecular, 
solvents (II) having at least two carbon atoms include 
alcohols, polyethers (with at least one free hydroxy 
35 aroup) . hydraxyalkyl «Kf-,«rn, and hyairojcyalkyl ka^osnoa, or 
carboxylic acids. Suitable alcohols include fur example 
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ethyleneglycol , C 3 to C e mono- or dihydroxy alcohols, such 
as propanols, butanols, pentanols, and hexanole. 

5 

Suitable nonpolar organic solvents (III) are for example 
toluene and chlorobenzene , 

The dispereible metal oxides or metal aquoxides obtain- 
10 able by the process of the invention are powders that can 
be dispersed in the aforementioned solvents up to a 
solide content of 35 wt%. The particle size of the dis- 
persed alumina hydrates is preferably from 20 to 1,000 nm 
(determined by PCS) . 

15 

In a preferred embodiment of the present invention, the 
metal oxides or metal aquoxides, especially c.morphoue or 
nanocrystalline alumina hydrates (with crystallite sizes 
of up to 100 nm, measured on the 021 reflex, and grain 

20 sizes between 0.2 jim and 90 //m with particle sizes of 20 
to 1,000 nm in the suspension) are mixed and stirred with 
0.2 to 2 grams of p-toluenesulf onic acid monchydrate per 
gram of alumina or metal oxide or metal aquoxide, in each 
case calculated as metal oxide, at temperatures between 

25 0 and 140°C for a period from 30 to 180 minutes, and are 
dried by spray drying, freeze drying, drying in supercri- 
tical solvents, filtration, or rotary drum drying. The 
resultant powder retains little water dispersibllity 
(< 30 wt%) and is characterized by a very narrow grain 

30 size distribution. The powder can be easily dispersed in 
the aforementioned organic solvents with particle sizes 
from 10 to 1,000 nm, preferably from 10 to 500 nm (mea- 
sured in the suspension) . 



35 Fdrc o;.: Liie suspensions obtained in this way are trans- 
lucent , They produce transparent coatings, for example on 
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films/foils, glass, or similar surfaces. As a result of 
their diepereibility in organic solvents, the aluminas 
5 modified in this way are suitable for incorporation into 
various water-insoluble polymers or lacquers/paints , 

Most cf the suspensions prepared in this way are opaque. 
They are characterized by excellent sedimentation and 

10 centrifugation. .stabilities , Hence, chey are genuine col- 
loidal solutions. Another peculiarity is their redis- 
persibility, especially after drying, in organic sol- 
vents, and the possibility of making stable suspensions 
with a high solids content (> 2 0 wt%) , Surprisingly, the 

15 metal oxides/metal oxide hydrates obtained by the process 
of the present invention remain dispersible in the afore- 
mentioned dispersanta (I) to (III) , even after drying 
and, optionally, after finishing and/or storage. 

2 0 In contrast to suspensions of alumina hydrates in aqueous 
systems, the viscosity increases only slightly at the be- 
ginning and then remains constant after one day (see Fig. 
1/1) . Wo sedimentation occurs, even not after several 
weeks. Owing to theee properties, the p- toluenesulf onic 

25 acid-modified alumina hydrate of the invention is parti- 
cularly easy to process and is most appropriate for 
making transparent coatings. Furthermore, it is useful as 
a filler in hydrophobic materials, such as PV2 or lac- 
quers/paints based on organic solvents. 

30 

Dispersing Procedure 

Into a beaker, there were placed 18 grams of solvent and, 
while stirring vigorously, 2 grams of modified alumina 
35 hydratf? were added in portiano -into the VOtfbc:* vribhin 1 
to 5 minutes . The mixture was stirred for additional 10 
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minutese. The resultant suspension had a solids content of 
10 wt%. No sedimentation will occur with readily die- 
5 persihle products. Dispersibility was determined by cen- 
trifugation of the suspension at 2,000 rpm ( L0 min) , 
drying (at 120 °C) , and weighing of the precipitate. 

By the term 'dispersible metal oxides/metal aquoxides' 
10 employed herein especially those products are character^ 
ized which, when following the procedure described here- 
inbefore, remain in a dispersed state at >/= 95 wt% or 
>/= 9(i wt%. 



15 Example 1 

20 gr^ms of water-dispersible nanocrystallinci alumina 
hydrate (crystallite size measured on the 120 reflex; 
8-12 nrn) (CONDEA product Disperal™ S) , corresponding to 

20 14.4 grams of Al 2 Q 3 , were dispersed in a solution of 4 
grams of p-toluenesulf onic acid in 180 grams of deminer- 
alized water and heated to 90°C for 30 minute-.e with stir- 
ring, thereby adjusting the pH- value to 1 . 5 £.nd moder- 
ately thickening the suspension. After coolir.g, the sue- 

25 pension was spray dried (inlet temperature 24 0 to 270°C, 
outlet temperature < 110 °C) . A white odorless powder was 
obtained the properties and dispersibility of which are 
shown in Table 2 and Tables 1 and 4 ( . respectively. 

30 Example 2 (PTSA-Modif ied Silica Alumina) 

Batch: 180 grams of demineralized water 

4 grams of p-toluenesulf onic acid (PTSA) 
2 0 grams of Siral™ 30 D 
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A suspension of 20 grams of Siral™ 30 D was prepared in 
a solution of 4 grams of p- tolueneaulf onic acid in 180 
5 grams of demlneralized water. The resultant yellowish 
sol -like suspension was spray dried. The C-ve.lue after 
drying was 8.61%. The powder was redispersibl e at 99% in 
water and ethanol , After solvent exchange, it was redia- 
pereible in hexanol and ethylene glycol, too. 

10 

Example 3 

4 grams of poetdodecylbenzeneoulf onic acid (Narlon™ 

AS -3) were dissolved in 1B0 grams of toluene. 2 0 grams of 

15 Dieperal™ S were added. The mixture was stirred at 80 °c 
for 30 minutes. The resultant yellowish sol with a solids 
content of approx. 10% contained aluminum oxide particles 
having a size of about 195 nm (measured by PCS) . The sol 
was at 97.3% stable to centrif ugation (10 minutes at 

20 2,000 rpm) . After removal of the solvent at 40°C/77 mbar, 
a yellowish crystalline powder was obtained which was re- 
disperaible in toluene, tetrahydrof uran (THP) , butanol, 
methyl - tert-butyl ether (MTBE) , and trichloromethane . In 
chlorobenzene, a translucent suspension can be obtained, 

25 which .is not stable to centrif ugation, however. The pow- 
der is 100% hydrophobic, i.e., dispersibility in water 
was reduced to 0% by reaction with Marlon™ A£i-3. The 
organosols are characterized by their long-term stability 
to agglomeration. No increase in viscosity waa observed 

30 after several days. The dispersibility of the powder is 
shown :Ln Table 3 . 
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Table 1 DIsporslbiMty In Various Organic Solvents 



iJUIVOIIl 


Disoerslhltitv/ 

(up to 10wt% 
solids) 


Particle 

Size 
[nm] 


Transmission 
(0.1% solids) 

[%] 


Ro marks 


III nuyaMUM 

stability 
(2,000 rpm/10mln) 

[%] 


Acetone 


Yes (opaque) 


80 


60,6% 


With 20% solids: 
thixotropfc 


94.2% 


Ethanol 


Yes 


100 


84.5% 




99.0% 


i-Propano| 


Yes (limited) 








Not determined 


n-Butanol 


Yes (opaque) 


97 






99.5% 


Hexanol 


Yes 


335 


65.G% 


Thixotropic 


84.6% 


Ethyleneglycol 


Yes (opaque) 










THF 


Yes (opaque) 


121 






96.5% 


DMSO 


Yes (opaque) 


104 






95.0% 


Chlorobenzene 


By solvent 
exchange * 

(20% solids) 


400 




Low viscosity 


99.5% 


Dlchlorom ethane 


No 










Toluene 


By solvent 
exchange * 


PCS not 
possible 




Gelatinized 


Not determined 


1,6-Hexanedlo!- 
dlacrylate 


By solvent 
exchange * 






Polymerized In 
UV 


Not determined 



5 

At first dispersion In acetone, then addition of equal amounts of solvent (hare: chloro- 
benzene), followed by displacement of the acetone by stirring with heating to 40 °C. 

10 

Table 2 Physical Characteristics of the Powder 





9.1 wt% PTSA 


16.8 wt%PTSA 


Specific surface area (BET) 
(activated for 3 h at 250 °C) 


[m 2 /g] 


m 


135 


Pore volume 

(0 - 1 ,000 nm pore diameter) 


[cm 3 /g] 




0.23 


Average pore radius 


[nm] 




3.2 


AUO3 content 


[%] 




66 


C content 


[%] 


3.8 


6.5 


Particle s<ze (dynamic laser scattering) 




d 10 : 0.7 
dflo- 2.2 
dgo^ 8-6 


d 1Q : 0.3 
d B0 :1.2 

dap' 8,5 
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Table 3 Dlspersibllity of Dlsperal™ S / Marlon™ AS-3 In Various Solvents 



Solvent 


Dlspersibility 


Particle Size (PCS) 


Transmission 




[%] 


[nm] 


[%] 


Toluene 


95.5 


166 


63.7 


THF 


99.0 


113 


32.3 


Butanot 


99.0 


130 


44.5 


MTBE 


85 




6.B 


Trichloromethane 


98.5 


64 


42.3 



Table 4 Dlsperslfrlllty of Dlsperal™ PTSA In Solvents Mixtures (10 wt% 

10 



Solvent 


Ratio 


Particle Size 
(PCS) 
[nm ] 


Centifugatlon Stability 
(2,000 rpm/10min) 
[%] 


CHCI 3 : MeOH 


90 : 10 


90 


98 


CHCI3 ; MeOH 


70:30 


70 


97 


CHCI3 : MeOH 


50 : 50 


80 


97.5 


CHCU : MeOH 


30:70 


107 


97.5 


CHCU : MeOH 


10:90 


70 


98.5 










CH 2 C| 2 : MeOH 


90 : 10 


97 


98 


CH 2 C| 2 : MeOH 


70:30 


109 


96 


CH 2 CI 2 : MeOH 


50:50 


103 


96.3 


CH 2 CI 2 : MeOH 


30 : 70 


97 


98.5 










CHCIa : Acetone 


70:30 


148 


84 


CHCI3 : Acetone 


50 : 50 


52 


97.5 



■ 2f-DB. ' 01 IFRI 15:16 MSG IN BUCHHOLZ 1 6ffi ^ft/BW 2 ±J$k 

- 12 - 

Claims 

1, A process for preparing modified metal oxides or 
5 metal aquoxides that are dispereible in organic 

solvents characterised by the following steps 
(I) by reaction of 

(h) one or a plurality of metal oxide (s) or metal 
aquoxide(s) having a crystallite size of 4 to 
10 100 nm, determined by x-ray diffraction on the 

021 reflex, and a particle size of 5 to 500 nm, 
determined by photon correlation spectroscopy 
in dispersion 

with 

15 (b) one or a plurality of organic sulfonic acid(e), 

where 

(i) in case the reaction takes place in a 

v mainly aqueous medium or in the absence of 
a diluent/solvent, the organic sulfonic 
20 acid is a mono-, di-, or trial kylbenzene 

sulfonic acid, wherein the alkyl resi- 
due (s) are Ci to C 6 alkyl residue (s) and 
wherein the component (A) , calculated as 
metal oxide, and (B) are used at weight 

2 5 ratios from 90:2 to 70:30, or 

(ii) in case the reaction takes plase in the 
presence of an organic aprotic solvent or 
an organic protic solvent, the organic 
sulfonic acid comprises at least 14 carbon 

3 0 atoms and at least one aromatic ring, and 

wherein the components (A) , calculated as 
metal oxide, and (B) are used at weight 
ratios from 9B:2 to 70:30. 



28-DEZ. ' 01 (FR) 15=16 MSG IN BUCHHOLZ ;1 rfft^lAIUH 8 ?, 9 OS .t.:M^ 

Claims as amended ±n PCT Chapter II proceedings 



- 13 



(II) drying the modifieded metal oxides or metal 
5 aquaoxides, and 

(III) dispersing in organic solvents to get a 
dispersion 

2. The process of claim 1/ 

10 characterized in that as metal oxides or metal 

aquoxides, such metal oxides or metal acuoxides 
containing aluminium, preferably aluminas, alumina 
hydrates, particularly preferred boehmitic or 
pseudoboehmit ic aluminas, aluminum silicate, or 

15 Si/Al mixed oxides are employed. 

.3. A process according to any one of the preceding 
claims , 

characterized in that the organic sulfonic acid is 
20 toluenesulfonic acid, preferably p- toluenesulf onic 

aoid. 

4. A process according to claim 1 or 2, 
characterized in that the organic sulfonic acid ie 

2 5 an organic compound of the R-S0 3 H type, in which R 

ii3 an alkyl -substituted aromatic hydrocarbon residue 
with 16 to 24 carbon atoms. 

5. A process according to any one of the preceding 
30 claims, 

characterized in that the metal oxides or metal 
aquoxides and the organic sulfonic acid are brought 
into contact at temperatures from 0 to li0 6 C, pre- 
ferably from 0 to less than 90°C. 

35 
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10 



15 



20 



25 



6, A process according to any one of the preceding 
claims, 

characterized in that the metal oxides cr metal 
aquoxidee are brought into contact with the organic 
sulfonic acid for a period from 3 0 records to 7 
days, preferably from 3 0 .to 90 minutes, and pre- 
ferably with stirring. 



7. A process according to any one of the preceding 
claims, 

characterized in that the modified metal oxides or 
mstal aquoxidee are dried by spray drying, freeze 
drying, microwave drying, drying in supercritical 
solvents, filtration, contact drying, or rotary drum 
drying . 

8. A process according to any one of the preceding 
claims, 

characterized in that the modified metal oxides/ 
motal aquoxidee are dispersible in organic solvent 
ai3 dispersions having a solid content of 10 to 35 
wc%, preferably 2 0 to 3 0 wt%. 

9. A process according to any one of the preceding 
claims, 

characterized in that the modified alumina hydrate 
iia processed into molded articles by extrusion, pel- 
luting, or spherical drop forming proceeaes. 
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10. A process according to any one of the preceding 
claims, 

5 characterized in that the metal oxides or metal aqu- 

oxidee are taken up in an organic solvent and this 
solvent is exchanged for a second solvent . 

11. Metal oxide or metal aquoxide dispersion obtainable 
10 by the ude of a dispersant and a metal oxide or 

metal aquoxide according to any one of the preceding 
claims, wherein the dispersant 

- a aprotic polar organic solvents, 

- a protic, polar organic solvents havir.g at least 
15 two carbon atoms, and/or 

- a apolar organic solvents. 

12. Metal oxide or metal aquoxide dispersion, of claim 
11, 

20 characterised in that the dispersion contains an 

additive of at least one organic 
polymeric/oligomeric viscosity-adjusting agent , 
preferably cellulose, a cellulose derivative, a 
poly-acrylate, or a polyvinyl alcohol. 

25 

13 . Metal oxide or metal aquoxide dispersion of claim 
11, 

characterized in that the dispersant is a solvent- 
based paint or lacquer or a water- insoluble 
30 plastics. 
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14. Use of the metal oxides or metal aquoxidths 
5 dispersions of claim 11 for preparing costings, 

preferably transparent coatings on foils, 
metala/metal oxides, glass, PVC, and oth^r plastics. 

15- Use of the metal oxides or metal aquoxides 
10 dispersions of claim 11 for the production of 

catalyst carrier. 



15 



20 



2S 



30 



35 
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Abstract 



5 The present invention relates to a process for preparing 
metal oxides or metal aquoxides, especially ctlumina hy- 
drates which can be dispersed in organic solvents, and to 
sulfonic acid-modified metal oxides or metal aquoxides 
that can be prepared by this process . 

10 
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